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SUPERSEDING
MIL-M-38510/28 (USAF)
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MILITARY SPECIFICATION

MICROCIRCUITS, DIGITAL TTL, LOW POWER
SHIFT REGISTERS MONOLITHIC SILICON

1. SCOPE

1.1 Scope. This specification covers the requirements for monolithic silicon, TTL,
low power shift register microcircuits. Three product assurance classes and a choice
of case outline/lead finish are provided for each type and are reflected in the complete
part number.

1.2 Part number. The complete part number shall be as shown in the following
example:

T T 71 .T j& jL
Military Detail Device Device Case Lead finish
designator  specification type class outline (3.3)

(1.2.1)  (1.2.2) (1.2.3)

1.2.1 Device type. The device type shall be as shown in the following:

Device type Circuit
01 4-bit right-shift, left-shift register
02 8-bit parallel-out, serial shift register
03 Dual, 8-bit shift register
04 4-bit shift register
05 8-bit parallel-out, serial shift register

1.2.2 Device class. The device class shall be the product assurance level as defined
in MIL-M-38510.

1.2.3 Case outline. The case outline shall be designated as follows:

Letter Case outline, MIL-M-38510, appendix C
A F-1 (14-pin, 1/4" x 1/4" flat pack)
B F-3 (14-pin, 1/8" x 1/4" flat pack)
o D-1 (14-pin, 1/4'" x 3/4" dual-in-line pack)
D F-2 (14-pin, 1/4" x 7/8" flat pack)
E F-5 (16-pin, 1/4" x 3/8'" flat pack)
F D-2 (16-pin, 1/4'" x 7/8" dual-in-line pack)

1.3 Absolute maximum ratings.

Supply voltage range

Device type 01 -~ - - - - - - = 0 Vdc to 8.0 Vdc
Device type 02 - - - - - - - - 0 Vdc to 7.0 Vdc
Device type 03 - - - = = - = - -0.5 Vde to 7.0 Vdc
Device type 04 - - - - - - - - -0.5 Vde to 7.0 Vdc
Device type 05 - - - - - - - - 0 Vdc to 7.0 Vdc
Input voltage range - - - - - - 0 Vdc to 6.0 Vdc
Storage temperature range - - - -65°C to 150°C
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Maximum power dissipation per register, PD

Device type 01 ~ - = - « - - - 20 mW
Device type 02 - - ~ - - - - - 120 mW
Device type 03 - - - - - - - - 134 mW
Device type 04 - - - - - - - - 124 mW
Device type 05 - - - - - - - - 52 mW
Lead temperature
(soldering 10 seconds) ~ - - -  300°C
Thermal resistance, junction
to case - - - - - - - - - - - 8¢ = (0.09°C/mw for flat pack
0.08°C/mW for dual-in-line pack
Junction temperature ~ - - - - - Ty = 175°C
1.4 Recommended operating conditions.
Supply voltage - - - - - - - - - 4.5 Vdc min to 5.5 Vdc maximum
Minimum high level input
voltage - - - - - - - - - - - 2.0 Vde

Maximum low level input voltage
Device type 01 - - - - - - - -
Device type 02 - - - - - - - -
Device type 03 - - = - - - - -
Device type 04 - - - - - - - -
Device type 05 - - - - - - - -

Ambient operating temperature
range - - - = = = = - = = - - -55°C to 125°C

Fanout
Device type 01
High logic level - - - - - -
Low logic level - - - - - -
Device type 02
High logic level - - - -~ - -
Low logic level -~ - - - - -
Device types 03 and 04
High logic level - - - - - -
Low logic level - - - - - -
Device type 05
High logic level - - - - - -
Low logic level - - - - - -
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2, APPLICABLE DOCUMENT

2.1 The following document, of the issue in effect on date of invitation for bids or
request for proposal, forms a part of this specification to the extent specified
herein.

SPECIFICATION
MILITARY
MIL-M-38510 - Microcircuits, General Specification for.
(Copies of specifications, standards, drawings, and publications required by suppliers

in connection with specific procurement functions should be obtained from the procuring
activity or as directed by the contracting officer.)
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3. REQUIREMENTS

3.1 Detail specifications. The individual item requirements shall be in accordance
with MIL-M-38510, and as specified herein.

3.2 Design, construction, and physical dimensions. The design, construction, and
physical dimensions shall be as specified in MIL-M-38510 and herein.

3.2.1 Terminal connections. The terminal connections shall be as specified on
figure 1.

3.2.2 Logic diagram. The logic diagram shall be as specified on figure 2.

3.2.3 Truth tables and logic equations. The truth tables and logic equations shall
be as specified on figure 3.

3.2.4 Schematic circuit. The schematic circuit shall be as specified on figure 4.

3.2.5 Case outlines. Case outlines shall be as specified in 1.2.3.

2.3 Lead material and finish. Lead material and finish shall be in accordance with
MIL-M-38510.

3.4 Electrical performance characteristics. The electrical performance character-
istics are as specified in table I and apply over the full recommended ambient operating
temperature range, unless otherwise specified.

3.5 Rebonding. Rebonding shall be in accordance with MIL-M-38510.

3.6 Electrical test requirements. Electrical test requirements shall be as specified
in table 111 for the applicable device type and device class. The subgroups of table III
which constitute the minimum electrical test requirements for screening, qualification
and quality conformance, by device class are specified in table II. Subgroups 7 and 8
do not apply to device type 03.

3.7 Marking. Marking shall be in accordance with MIL-M-38510 and 1.2 herein. At
the option of the manufacturer, the following marking may be omitted from the body of
the microcircuit, but shall be retained on the initial container:

(a) Country of origin.

4, PRODUCT ASSURANCE PROVISIONS

4.1 Sampling and inspection. Sampling and inspection procedures shall be in accord-
ance with MIL-M-38510 and method 5005 of MIL-STD-883, except as modified herein.

4.2 Qualification inspection. Qualification inspection shall be in accordance with
MIL-M-38510. Inspections to be performed shall be those specified herein for groups A,
B, and C inspections (see 4.4.1, 4.4.2, and 4.4.3). After qualification of one or more
electrically and structurally similar types with a single lead finish, other lead
finishes of the same case outline may be qualified by submitting a single type in the
qualified case outline to the group B, subgroup 3 test and the group C, subgroups 1, 3,
and 4 tests.

4.3 Screening. Screening shall be in accordance with method 5004 of MIL-STD-883,
and shall be conducted on all devices prior to qualification and quality conformance
inspection. The following additional criteria shall apply:

(a) Test samples for the group B bond strength test specified in method 5005 of
MIL-STD-883 may, at the manufacturer's option, be randomly selected
immediately following the internal visual (precap) inspection and prior
to sealing (see 4.4.2(a)).
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TABLE I. Electrical performance characteristics.
Test Symbol Conditions Di;;Ze Miimlt;ax Units
High-level output voltage VOH VCC = 4,5V, VIH = 2.0V, 01 2.4 ---1Volts
IOH = -100 A, VIL = 0.7V
VCC = 4.5V, VIH =2V, 02 2.4 1 ---|Volts
VIL = 0.8V, IOH = -200 pA
VCC = 4.5V, VIH =2V, 03 2.4 1 ~--|Volts
VIL = 0.7V, IOH = -320 pA
VCC =4.5V, VIH =2V, 04 2.4 ] ---|Volts
VIL = 0.7V, IOH = -320 pA
VCC = 4.5V, VIH =2V, 05 2.4 1 ---|Volts
VIL = 0.7V, IOH = -200 pA
Low-level cutput voltage VOL VCC = 4.5V, VIH =2V, 01 ——— 0.3|Volts
VIL = 0.7V, IOL = 2 mA
VCC = 4.5V, VIH =2V, 02 -—-- 0.4 |Volts
VIL = 0.8V, IOL = 4 mA
VCC = 4.5V, VIH =2V, 03 -—- 0.3{Volts
VIL = 0.7V, IOL = 3.2 mA
VCC = 4.5V, VIH =2V, 04 -—- 0.3Volts
VIL = 0.7V, IOL = 3.2 mA
VCC = 4.5V, VIH =2V, 05 -—- 0.3 [Volts
VIL = 0.7V, IOL = 2 mA
High-level input voltage VIH VCC = 4.5V All 2.0 ---|Volts
Low-level input voltage VIL VCC =4.5V 01,03, 0.7 [Volts
04,05
VCC = 4.5V 02 0.8 {Volts
High-level input current at| I i =55V,V = 2.4V 01 --- 10 A
any input except mode IIH1 VCC TETV VIN TTEV 51 T 100 A
.control ' IH2 CC : > "IN )
Hlﬁgéiezgiti2€Ut current at IIH3 VCC = 5.5V, VIN = 2.4V 01 - 20 [pA
IIH4 VCC =5.5V, VIN =55V 01 --- 200 [uA
High-level input current IIHl VCC = 5.5V, VIN = 2.4V 02 -—- 20 {uA
IIH2 VCC = 5.5V, N = 5.5V 02 100 juA
Hlﬁgllggflaigpgz current at IIHl VCC 5.5V, IN 2.4V 03 20 |uA
Hig?-level input current at IIHZ VCC = 5.5V, VIN =24V 03 30 |uA
H1§:~level input current at IIHS VCC = 5.5V, VIN =24V 03 40 |uA
Higg—éggﬁéNinput current at IIH4 VCC = 5.5V, VIN = 2.4V 03 60 JuA
ng?Ilizgit;nput current, IIHS VCC =55V, VIN = 5.5V 03 100 |uA
H1§?~%TV§%;1;§?tpi?rgz?tpzt IIHl VCC = 5.5V, VIN = 2.4V 04 20 |juA
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TABLE I. Electrical performance characteristics. - Continued
. Device| Limits }
Test Symbol Conditions type | Min | Max Units
.H1gg—level input current at IIH2 VCC = 5.5V, VIN = 2.4V 04 40 HA
ngg;level input current at IIH3 VCC = 5.5V, VIN 2.4V 04 46 | vA
ngh-l?vel input current, IIH4 VCC = 5.5V, VIN 5.5V 04 100 pA
all inputs
High-level input current, IIHl VCC = 5.5V, VIN = 2.4V 05 10 LA
except clear
High-level input current, I V.. =55V, V__=2.4YV 05 20 uA
clear input [H2 cc N
High-level input current, IIHS VCC = 5.5V, VIN 5.5V 05 100 uA
except clear
ngh-levgl input current, IIH4 VCC =55V, VIN 5.5V 05 200 HA
clear input
Low-level input current at I V.. =55V, V 0.3V 01 [-0.06{-0.18[ mA
X L1 cc IN
any input except mode
control
Low-level input current at IIL2 VCC = 5.5V, VIN 0.3V 01 |-0.124-0.36] mA
mode control
Low-level input current IIL VCC = 5.5V, VIN 0.4 02 |-0.35}-0.81 mA
Low-level input current at IILl VCC = 5.5V, VIN 0. 03 -0.12]-0.4 1 mA
MR, DO and D1
Log;level input current at IIL2 VCC = 5.5V, VIN 0.3V 03 -0.25}~0.6 | mA
Log—level input current at IILS VCC = 5.5V, VIN = 0.3V 03 -0.241-0.8 1 mA
S
Low-level input current at I V,.=5.5V,V 0.3V 03 -0.36{-1.2 | mA
CP COMMON IL4 CC IN
Low-level input current at IILl VCC = 5.5V, VIN 0.3V 04 [-0.12]-0.4} mA
J, K, MR, P, P, P, P
0’ "1’ 27 '3
Log;level input current at IILZ VCC =55V, VIN 0.3V 04 1{-0.35[-0.8} mA
- i = 5. , . -0.36|-0. mA
Logglevel input current at IIL3 VCc 5.5V VIN 0.3V 04 0.36]-0.92
Low-level input current, IILl VCC = 5.5V, V= 0.3V 05 {-0.06[-0.18} mA
except clear
Low-leve} input current, IIL2 VCC =5.5V, VIN 0.3V 05 -0.12}-0.36] mA
clear input
Short-circuit output current IOS VCC =55Vv1/,Vv. =45V} 01 |{-3 -15 1 mA
Ve = 55V 1/ 02 |-3 =20 | mA
VCC =55V, VOUT ov 1 03 {-2.5 |-25 | mA
VCC = 5.5V, VOUT ov 1/ 04 [-2.5 |-25 jmA
VCC = 5.5V, VOUT oV 1/ 05 -3 -15 mA
Supply current ICC VCC = 5.5V, VIH 4.5V, 01 -—- 9 mA
VIL =0 2/
VCC = 5.5V, VIH 4.5V 2/ 02 --- 27 | mA
VCC = 5.5V 2/ 03 25.3{ mA
VCC = 5.5V 2/ 04 23 | mA
VCC =55V 2/ 05 9 [ mA
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TABLE I. Electrical performance characteristics. - Continued

Device Limits

Test Symbo1l Conditions type | Min | Max Units

Maximum shift frequency fMAx VCC =5V, CL = 50 pF, 01 3 ~--| MHz
Propagatlop delay time, tPLH RL = 4 k@ (see figure 6) 250 | ns

low-to-high level from

clock 1 or clock 2 to

outputs
Propagation delay time, tpuL 250 | ns

high-to-low level from

clock 1 or clock 2 to

outputs
Low level setup time at t 225 | ---| ns

mode control with respect
to clock 1 input

High level setup time at t 200 ---| ns

mode control with respect 2
to clock 2 input
Low level setup time at t3 0 ---| ns

mode control with respect
to clock 2 input

High level setup time at t 100 { ---{ ns

mode control with respect 4

to clock 1 input
Width of clock pulse tp See figure 6 01 200 | ---| mns
Setup.tlme required at tSETUP(H) See figure 6 01 100 | ---] ns

serial A, B, C, D t

inputs SETUP (L) ---| ns
Hold time required at t See figure 6 01 0 ---| ns

serial A, B, C, D tHOLD(H)

inputs HOLD (L) 0 ---| ns
Maximum clock frequency fMAX VCC =5V, CL = 50 pF, 02 12 ---| MHz
Propagation delay time, tPHLl RL = 800Q (figure 7) 10 1101 ns

high-to-low level, clear
input to Q outputs

Propagation delay time, tPHLZ 10 100} ns
high-to-low level, clock
input to Q outputs

Propagation delay time, tPLHZ 10 801} ns
low-to-high level, clock
input to Q outputs

Width of clock or clear t 40 --~| ns
pulse p

Data setup time tSETUP(H) : 30| ---| ns

tseTUP (1) 30 | ---| ns

Data hold time tHOLD(H) 0 ns

*HoLD (L) 0 ns
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TABLE I. Electrical performance characteristics. - Continued
- Device] Limits .
Test Symbol Conditions type | Min | Max Units
Maximum clock frequency fMAX VCC =5V, CL = 50 pF, 03 6 -~=| MHz
Propagation delay time, tPLHl RL = 16002 (figure 8) 11 55| ns
low-to-high level, clock
input to Q outputs
Propagation delay time, tPHLl 20 100} ns
high-to-low level, clock
input to Q outputs
Propagation delay, high-to- tPHLZ 30 125¢ ns
low level, MR to Q out-
puts
Width of clock pulse tPl 65 20} ns
Width of MR pulse with tp, 65 20{ ns
clock HIGH
Width of MR pulse with tps 75 20} ns
clock LOW
Shift Right frequency fsR VCC =5V, CL = 50 pF, 04 5 25| MHz
Propagation delay, low-to- tPLHl RL = 16009 (figure 9) 14 100| ns
high, clock to output
Propagation delay, high-to- tpHLl 20 100| ns
low, clock to output
Propagation delay, high-to- tPHLZ 20 | 100 ns
low, MR to output (except
Q3
Propagation delay, high-to~ touL3 25 120{ ns
low, MR to Q3
Clock pulse width tPl 20 S5| ns
Master reset pulse width tP2 20 75| ns
Setup time, data to clock [tgprypy 25 60| ns
Setup time, PE to clock SETUP2 25 70| ns
Hold time, data to clock tHOLDl -40 0 ns
Hold time, PE -65 -
PE to clock tHOLDZ 20| ns
Recovery time, MR to clock tREC 20 601} ns
Maximum clock frequency fMAX VCC =5V, CL = 50 pF, 05 3| ---| MHz
Propagation delay time, touL1 RL = 8009 (figure 10) 140 ns
high-to-low level, clear
input to Q outputs
Propagation delay time, tpHL2 1201} ns
high-to-low level, clock
input to Q outputs
Propagation delay time, tpLH2 120| ns
low-to-high level, clock
input to Q outputs
Width of clock or clear t 40 ---{ ns
pulse P
Data setup time tSETUP(H) --- 60| ns
tSETUP (L) --- | 60pms
Data hold time tHOLD(H) —10 ---| ns
t -10 ---| ns
HOLD (L)

1/ Not more than one output should

2/ I

be shorted at a time.
is measured in accordance with Table III requirements.
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(b) Temperature cycling (method 1010 of MIL-STD-883).
(1) Omit seal test as post-test measurements.

(¢} Thermal shock (method 1011 of MIL-STD-883), when substituted for tempera-
ture cycling.

(1) Omit seal test as post-test measurements.

(d) Burn-in test (method 1015 of MIL-STD-883).

(1) Test condition D or E, using the circuit shown on figure , or
equivalent.
2 TA = 125°C minimum.

(e) Reverse bias burn-in and interim electrical test in accordance with
3.1.10 of method 5004 of MIL-STD-883 may be omitted.

(f) Interim and final electrical test parameters shall be as specified in
table II, except interim electrical parameters test prior to burn-in
is optional at the discretion of the manufacturer.

(g) External visual inspection shall not include measurement of case and lead
dimensions.

(h) Percent defective allowable (PDA) - The PDA is specified as 5 percent for
class A devices and 10 percent for class B devices based on failures
from group A, subgroup 1 test after cooldown as final electrical test
in accordance with method 5004 of MIL-STD-883, and with no intervening
electrical measurements. If interim electrical parameter tests are
performed prior to burn-in, failures resulting from pre burn-in
screening may be excluded from the PDA. If interim electrical parameter
tests prior to burn-in are omitted, then all screening failures shall be
included in the PDA. The verified failures of group A, subgroup 1 after
burn-in divided by the total number of devices submitted for burn-in in
that lot shall be used to determine the percent defective for that lot,
and the lot shall be accepted or rejected based on the PDA for the
applicable device class.

TABLE II. Electrical test requirements.
Subgroups (see table III)
MIL-STD-883 test requirements Class A Class B Class C
devices devices devices
Interim electrical parameters 1 1 None
(pre burn-in) (method 5004)
Final electrical test parameters 1*, 2, 3, 7, 1*, 2, 3, 7, 1, 7
(method 5004) 8, 9, 10, 11 9
Group A test requirements 1, 2, 3, 7, 8, 1, 2, 3, 7, 1, 2, 3, 9
(method 5005) 9, 10, 11 9
Group C end point electrical 1, 2, 3 1, 2, 3 1
parameters {(method 5005)
Additional electrical subgroups None 10, 11 10, 11
for group C periodic
inspections

*PDA applies to subgroup 1 (see 4.3(h)).

4.4 Quality conformance inspection. Quality conformance inspection shall be in

accordance with MIL-M-38510.

4.4.1 Group A inspection. Group A inspection shall consist of the test subgroups

and LTPD values shown in table I of method 5005 of MIL-STD-883 and as follows:

(2) Tests shall be as specified in table II.
(b) Subgroups 4, 5, and 6 of table I of method 5005 shall be omitted.
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4.4.2 Group B inspection. Group B inspection shall consist of the test subgroups
and LTPD values shown in table II of method 5005 of MIL-STD-883 and as follows:

(a) Bond strength test may be conducted on samples collected prior to
sealing (see 4.3(a)).

4.4.3 Group C inspection. Group C inspection shall consist of the test subgroups
and LTPD values shown in table III of method 5005 of MIL-STD-883 and as follows:

(a) End point electrical parameters shall be as specified in table II.
(b) Lead bend in only one direction is required for initial conditioning
prior to moisture resistance and salt atmosphere tests.

(¢) High temperature storage test (method 1008 of MIL-STD-883) conditions:
(1) Temperature: 150° +10°C.
(2) Duration: 1,000 hours, except as otherwise permitted by appendix B

of MIL-M-38510.

(d) Operating life test (method 1005 of MIL-STD-883) conditions:

(1) Test condition D or E, using the circuit shown on figure , or

equivalent.

(2) TA = 125°C, minimum.

(3) Test duration: 1,000 hours, except as permitted by appendix B of
MIL-M-~38510.

(e) Omit steady-state reverse bias test.

(f) Subgroups 7 and 8 shall be added to the group C inspection requirements
for class B and C devices and shall consist of the tests, conditions,
and 1limits specified for subgroups 10 and 11 of group A.

4.5 Methods of examination and test. Methods of examination and test shall be as
specified in the appropriate tables and as follows.

4.5.1 Voltage and current. All voltages given are referenced to the microcircuit
ground terminal. Currents given are conventional current and positive when flowing into
the referenced terminal.

4.5.2 Life-test cooldown procedure. When devices are measured at 25°C following
application of the operating life or burn-in test condition, they shall be cooled to room
temperature prior to removal of the bias. Alternately, the bias may be removed during
cooling if the case temperature is reduced to room temperature within 30 minutes after
removal of the test condition.

4.6 Inspection of preparation for delivery. Inspection of preparation for delivery
shall be in accordance with MIL-M-38510, except that the rough handling test shall not
apply.

5. PREPARATION FOR DELIVERY

5.1 Preservation-packaging and packing. Microcircuits shall be prepared for
delivery in accordance with MIL-M-38510.

6. NOTES
6.1 Notes. The notes specified in MIL-M-38510 are applicable to this specification.

6.2 Intended use. Microcircuits conforming to this specification are intended for
use for Government microcircuit applications (original equipment) and logistic purposes.

6.3 Ordering data. The contract or order should specify the following:

(a) Complete part number (see 1.2).

(b} Requirements for delivery of one copy of the quality conformance inspection
data pertinent to the device inspection lot to be supplied with each
shipment by the device manufacturer, if applicable.
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Device type 01

OUTPUTS OUTPUTS ¢ nck-2
INPUT —"— =\ [-SHIFT
A Q@ Qg oo Q¢ 9p (LOAD)

IENENENEHEE

=

Qp Qg Qc Qp
—1 INPUT A CK2
— SERIAL CKi

B C D MODE

RERIFAIERIERIERIE R IR
SERIAL B C Vcc D MODE CLOCKI

INPUT Y—v— INPUT CONTROL R-SHIFT
INPUTS

Cases A, B, C, D

Device types 02, 05

OUTPUTS

A\
Vee 'Q4 Qg Qf Qg ‘CLEARCLOCK
URIRRERANRINER RER NI

v - -

Oy Qs Q Qg cLEAR

—

A CLOCK

B Q Qg 0 Qp

REAIERIERIRRIEZIRAE
A" B, @ T Qq Gy GND

\ A\
v
SERIAL INPUTS OUTPUTS

Cases A, B, C, D

FIGURE 1. Terminal connections.
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Device type 03
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MASTER RESET MR S EALe
°
ouTPuT G,[]2 15137 OUTPUT
REGISTER ouTOUT Q7[]3 14[7]Q7 OUTPUT REGISTER
DATA SELECT DS[]4 13 Jos pATA SELECT !
INPUT Dj[]5 12[]0; INPUT
INPUT Do[]6 1[Jog INPUT
cLock 2 crP[]7 IO[JCP CLOCK |
GND [ — ] CP COMMON
Cases E, F

Device type 04

MASTER RESET |C Mg VecE—=316_ Ve
(24 WE315
3K Q=14
P Qs OUTPUTS

inpuTs { TE0 213
s, oz 12
(< — ) Q3]

L7 —1P3 cPl=—110 cLOCK PULSE

GND 8[—GND PE[CJ9 PARALLEL ENABLE
Cases E, F

FIGURE 1. Terminal connections - Continued.
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Device type 01

DATA INPUTS
7\

A B c D
MODE
SERIAL
INPUT a | [ |

CLOCK |

RIGHT s-uFT———-;:.-i?‘u;}

CLOCK 2 ‘

LEFT SHIFT R R R R

\' hq»sch t;_chL —CK Y LK

“B l S Qe | SQD—I

Device types 02, 05

CLEAR {>&

CLOCK l
a ) el Q
seriaL S A CLEA CLEAR| LEAR] | KLEAR] | CLEAN] | [CLEAR] | [CLEAR TEAR
NeuTS Y8 1 PR R OgHHR R GpHR R QR Qg—R G
‘apck | Lbek | Labek | Lobek | Spek | Lok | Lebek | Lobek
S QuFe-S QgleS agf-94S apes

QE S QF S QG S QH‘—I

QUTPUT OQUTPUT OUTPUT OUTPUT OUTPUT OQUTPUT OUTPUT OUTPUT
Qa Qg Q¢ Qp Qe Qf Qg Qn

_é- + « « DYNAMIC INPUT ACTIVATED BY TRANSITION FROM AHIGH LEVEL TO A LOW LEVEL
|

FIGURE 2. Logic diagram,
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O s o o}z wG}—{fs osp—fs s ap—{s act—fs o;}—Q7
—{cP cP cp rcp cp cp cP cp
DO r CpQoo~R Cp Qifo-r Cof2fo~44R CpQ3J0—t{R CpQaf14{R Cp5ptR Col8 1R CoQ7fo— Q 7
° HEEREIREED
cp
CcPC
cp
Dy Hs oo s q S Qy S Qy S 04 S 0y S Qg s o7 l—Q7
= [ cP cP cP cP cP cP cp
DO R CpQgo~-{R Cp jo—1R Cpl2 o—{R Col3p—{R Coa4 R CpOs R CpQgp—R CpQ7 D—-—(—Q'f
o8 [ [ [ [ T ]
MR >o—s * - ' ' ° . 4
Device type 04
’i{ PIO F|>| F"z l:,|3
CP—T D> T 1 )¢ \
cP CcP CcP cP
e =1 = LA N e =% Y D 0 pos|| -
_ Cp P <p Cp Cp P93
K n I I I
MR ¢ ! |
Qo Q Q2 Q3
FIGURE 2. Logic diagram - Continued.
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Device type 01

INPUTS OUTPUTS
MODE |[CLOCKS PARALLEL
CONTROL | 2(L) 1(R) |SERIAL | A B C DIQas Qs Qc @Qp
H H X X X X X X1Qao o Qo @no
H ) X X a b c d a b c d
H boX X |Q* Qct Qpt d |Qen Qcn Qpn d
L L H X X X X X |Qao QO Qo Qo
L X 4 H X X X X| H Qan QBn QCn
L X 4 L X X X X| L QaAn QBn QCn
¢ L L X X X X X Qa0 QBO QCco QDO
' L L X X X X X |QAa0 QBO QcO QDO
' L H X X X X X |Qa0o QBO Qco QpoO
) H L X X X X X iQao QBO QCcOo QDO
' H H X X X X X|QAa0 QBO Qco Qpo

Shifting left requires external connection of Qg to A, Q¢ to B, and Qp to C.

Serial data is entered at input D.
H = high level (steady state), L = low level (steady state), X = irrelevant
(any input, including transitions)

+ = transition from high to low level, ¢ = transition from low to high level.

a, b, c,d = the level of steady state input at inputs A, B, C, or D, respectively.

QA0; QBO, QCco; QDO = the level of Qa, QB, QC, or Qp, respectively,
before the indicated steady state input conditions were established.

QAn, QBn, QCn, QDn = the level of Q4, QB, QC, or Qp, respectively,

before the most recent

transition of the clock.

FIGURE 3. Truth tables and timing diagrams.
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MIL-M-38510/28B (USAF)

Device types 02 and 05

INPUTS OUTPUTS
CLEAR|CLOCK A B|Qa Qp ... Q@
L X X X| L L L
H L XX QAO QBO Qo
H 4 H H QAn QGn
H ' L X L QAn QGn
H ¢ X L| L Qan QGn

H = high level (steady state), L = low level (steady state)
X = irrelevant (any input, including transitions)
} = transition from low to high level.

QAO, QBO, QHO = the level of Qz, Qp, or Qy, respectively,
before the indicated steady state input conditions were established.

QAns; Qgn = the level of QA or Qg before the most recent  transition
of the clock; indicates a one bit shift.

typical clear, shift, and clear sequences

CLEAR™ | ]
A |
SERIAL ! I L1 :
INPUTST | |
cLook T UL LML LU U UL
(0,71 1 |
Qe__2 | L1 l
ac="2 1 l
]
—_ |
Qp__1 [ L_f 1
OUTPUTSS o
Qe__1 f L]
Qr 772 1
Q-1 1
Q-1
(aHZZ
[ !
CLEAR CLEAR

FIGURE 3. Truth tables and timing diagrams - Continued.
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MIL-M-38510/28B (USAF)
Device type 03

Shift selection | Output

N+8 = Indicates state after eight clock pulse
Ds Do Di |Qrltnsg) L = Low voltage level

H = High voltage level

X = Either high or low voltage level

oI
M
(==l i
T

l [ ! !

cLocKcommon | I |
|
cp—JT l
! I
MR l I l
U L
| |

Lo

s T
TR TR T 6

KEY TO SEQUENCE: -

T1 = Clear (MR LOW) Ts5 = Load logic 'L’ via Dj
Ty = Inhibit (CP HIGH) (D1 LOW, Dg HIGH)
T3 = Load logic 'H' via Do Tg = Load logic 'H' via Dy

(Do HIGH, Dg LOW) (D1 HIGH, Dg HIGH)
T4 = Load logic 'L' via DQ

(DO LOW, Dg LOW)

Typical clear~inhibit-load-clear sequence.

FIGURE 3. Truth tables and timing diagrams - Continued.
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3a. SERIAL ENTRY

Device type 04

3b.

MIL-M-38510/28B(USAF}

SERIAL ENTRY

(PE = HIGH, MR = HIGH)

J K Qo at tn+1 J&XK
Connected QO at th+1
L L J|L
L H | Qg att, (nochange) L L
H L | Qo at ty (toggles) H H
H H}H
3c. PARALLEL ENTRY
(PE = LOW, MR = HIGH)
D-Input Output Q at th+1
(Po, P1, P2 or P3) | Qo Q1, Q2 or Q3)
L L
H H
(n+1 = indicates state after next clock)
3d. MODE SELECTION
PE|Po Py P, P3| J K MR
X X X Refer to H

(PE = HIGH, MR = HIGH)

Serial Entry H | X

Table 3a & 3by

Parallel Entry| L

Refer to Table 3¢

X X

H

H = HIGH voltage level

L = LOW voltage level
X = Don't care

FIGURE 3.

Truth tables and timing diagrams - Continued.
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MIL-M-38510/28B(USAF)
Device type 01

PS
—© NEG.
o) VCC

INPUT Q4 Qg GND Q¢ QpCLOCK 2
A L-SHIFT

o O

P K
SERIAL INPUT INPUT W N'CLOCK |
INPUT B ¢ VYec D © R-sHIFT
|

—AM~———————0 CP,
R3
R3

NOTES:

1. Vg shall be of such a value as to provide 5 V min. at device terminals.
2. Ri= 1002+5%, 1/2 W.

3. Ry =2.4kQ45%, 1/2W.

4. R3 = 279215%, 1/2 W,

5. CP1 = 100 kHz, 50% duty cycle, 0-3 V ampl.

6. CPg = 50 kHz, 50% duty cycle, 0-3 V ampl.

7. CPg voltage transitions shall occur at lease 5 ns after CP] transitions.

FIGURE 4. Burn-in and life-test circuits.
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MIL-M-38510/28B (USAF)
Device type 02

— OVCC
Ra ;‘3 Ri2 ;Ru Rio gR9
SN I (N PO — Rj— 4— —
W _—; -0 CPI
44— 17—
e | |
Vcc On Og OfF O CLEAR CLOCK l
OUTPUTS 11 1 L
~ ~ V4 N 7 ~
’ 7’ T
SERIAL TCT ICG TCS 103
INPUTS
A B 9 O Oc Op gnD 'I [l
rrrr —d 4 dors
| 3Rs| 3Re| SR7 |SRs
§R2 l | 1
- L L. P
~T~ T TN TS
{FCI iz 1¢3 T¢a
Y
—0 CP2
NOTES:
Ve = +5V
R1, R = 1209.
R3 = 4.999.
R4 = 1kQ.

Rs—+R12 = 1.2 kQ.

C1-+Cg = wiring capacitance.

CP1 = 100 kHz, 50% duty cycle, square wave 0-3 V.
CPg = 50 kHz, 50% duty cycle, square wave 0-3 V.

FIGURE 4. Burn-in and life test circuits - Continued.
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Device type 03

Vee=5.0v
¢
§R4 §R, R —
MR COMMON Ve
= A R
Q7 R R Q7 3
E E Rs
Q7 Cl3 ? Q7
Ds 2 3 Dg
3 E
D R R D
| 2
Do Do
CPCO 7———CP CP

I GND CP COM —OCP
NOTES:

1. Ry = Ry = Ry = 5109.
2. R4=Rg=1kQ.
3. CP = 100 kHz, VIN = square wave 0-3 V, 50% duty cycle.

FIGURE 4. Burn-in and life test circuits - Continued.
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Device type 04

Vee=5.0V
Vee Ry
J O3
— Ry
MR O2
R
P 0
0 f R,
P, Co
_ R2
P2 Q3
P3
CPO———CP
K
GND
NOTES:

1. CP=0-3V
Frequency = 1 MHz
50% duty cycle, min.

2. Rjp = 470Q.

3. Rg = 330Q.

FIGURE 4. Burn-in and life test circuits - Continued.
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Device type 05

LZAV

R3 SRz SR3 <R3

ANA—@

R3 $R3 3Rz SR3
£P2 ok ] I Ve N v
v cc M—O cc
2 (3 5.5v
B Qg
¥ 3 12
Q Q7 ~+
i N S I +
T 5 Qs as 10 ]
2
¢ © las,  cLEAR}2 A
7 8 W
L s s s GND CLOCK —AAA OCP|
R4 R4 R4 R4 [
‘é ‘2 iR4§4 %R4§R4

NOTES:

1. Ry =519Q; Ry = 1k®; Ry = 6809; Ry = 12 kQ.
2. CP1 = 100 kHz, 50% duty cycle, 3 V.

3. CP2 = 50 kHz, 50% duty cycle, 3 V.

4. Diodes are 1N3064 or equivalent,

FIGURE 4. Burn-in and life test circuits - Continued.
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Q7

MIL-M-38510/28B(USAF)

8
Q>

» 10
l REGISTER 2

T

Vee

gi
MASTER %
RESET

P
%

Vee Ve %
B
% Latd
4 ) 4
‘% vee
) 4
Vee Vee
% 1

-4

A/

I

DOQ—{T

v
Vee P
e
-4
Vee  oVee
Mee
cc

g-—Ons

>
) 4 VCC!!
A 4 h 4
Vee Vee
= o
; :
>
” 2
§
- 9]
) 4 vee ¥ '5
8
3 o
g g
X .
¥ v vee ¥ 2 g
= % = @
[ =l
» Q @
«
]
) 4 vcc![ g
g
11
Py
h 4
Ve Vee
% »
“%>C§‘ "
T0
v ey REGISTER2
Yy
Voo Voo
;L
Pt
——TO
REGISTER 2

CPc

26



MIL-M-38510/28B (USAF)

*ponunuo) - WeISEIP J11BWIYIS

§0 9dA] ao1a8(Q

‘S HYNODIA

27



"ponunuo) - JNDIT OPEWOYDS ¢ FUNDII

101

S04
by

dV1 %¥2'GIS A0t
0oAeyY 8y

2y

55 ]
sl

SLOdNT

MIL-M-38510/28B (USAF)

viy3as

<

96b
= |n.1
#2t (o33
4 o
oo 5
260 ¢ ot
240 1a
81a
U00S w02 30b 202 O
294 6GH  $26H Y <Gy - ey > £y
O0A MVp I A 30 A A 5

¢o 9d£y aor1as9(g



MIL-M-38510/28B (USAF)

INPUTS QUTPUTS
/AB\ Vee=5.0V /A 8c D\ Ve =5.0V
) 000
(SEENOTEI)I = —_———
, |
PULSE ! J:'_&N MODE : |
GENERATOR A 2y | CONTROL ||N9|6 |
) SERIAL Ap—a

1 l°‘“““‘ INPUT | L |
N | A | TsoprL30pr -k |
il 8 | TMIN T |
: | 8 | _LoADCRCUTI

SEE NOTE |) -0 | c 1 1] brm—m——————
D ¢ ———— e — -

TOAD CIRCUIT 2

PULSE l SAME AS LOAD CIRCuIT i
GENERATOR 8 o cLock | . highiniesdadtuthiinadiil g
' I CORy TRETT ]

_l l |———c1.ocx 2 SAME AS LOAD CIRCUIT |
= = e e e e —— —d

I S - =

L LOAD CIRCUIT 4 |
AME AS AD CIRCUIT |
TEST CIRCUIT (SAME AS LOAD CIREVIT 1
- +t -t 'ﬂ_
hold i hold hold hold

|
I

|
i
1 | e e e e e 3v
A INPUT | ’ |
(DATA) [ ,
| ! I ov
: "hoid(L)—Jl*—*: } I
— "setup(L) l‘-—* 'set.up(H) l-t—-!-—thold(H)
| _
2.7V | 3v
( B INPUT |
CLOCK | OR 2)
| | | ov

|
l . |
l_..{ bt [ ] le——tp(ciock)

l
! VoH
A,B,C,ORD / | 5 ! ’Z
OUTPUTS | 1.3V | 1.3V
P t +————

tpHL —e=] fe—  —=d tPLH =

VOLTAGE WAVEFORMS

NOTES:

1. The pulse generators have the following characteristics:

t1<15ns,t0<10ns, and Zgyt =~ 50, For pulse generator A: t, > 150 ns and
PRR < 500 kHz. For pulse generator B: tp > 10 ns and PRR <1 MHz. When
testing fhax, vary PRR,

Voltage values are with respect to network ground terminal.

C1, includes probe and jig capacitance.

w N

FIGURE 6. Switching test circuits, waveforms, and mode control setup times for

device type 01,
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MIL-M-38510/28B (USAF)

VOLTAGE WAVEFORMS

NOTE: A input is at VyL.

FIGURE 6. Switching test circuits, waveforms, and mode control setup times for
device type 01 - Continued.
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MIL-M-38510/28B (USAF)

A AND B VCC(SEE NOTE 8) OUTPUT
PULSE —
GENERATOR
A Qp RL=800N+5%
8 ga —o0
—-o0
CLOCK 08
PULSE cLOCK Qe °°
GENERATOR 8F — o (SEE NOTE 3)
G p—o ,
Qi f— CL=50pF MIN
CLEAR (SEE NOTE 2}
CLEAR T + L L
PULSE
GENERATOR
TEST CIRCUIT

o—  fp -
INPUT C I (CLEAR) ¢ 4§ 3V

(PRR | MHz}

.3V

A S — ov
[P Tp — bo— Tp —l
INPUT A ' (cLock) | —s$ I (cLock) 3v
(PRR tMH2) } I |
1.3V 1.3V 1.3V

1
|
—-i I‘-—*hold(L)
, )
\ i

|

1.3V 1.3V
1

|
INPUT B lp-—'fsefup-oq
(PRR IMHz)—=  —TPHL (H) —{lpy b » TPHLp=—=1  b—
Q OUTPUT ! (SEE NOTE 5) : 3y "!“‘VOH
(SEE NOTE 4) 1.3V 1.3V 1.3V

Vo
VOLTAGE WAVEFORMS
NOTES:

1. The pulse generators have the following characteristics: ty < 10 ns, tf < 10 ns,
duty cycle < 50%, Zout = 50 9.

2. Cp, includes probe and jig capacitance.

3. All diodes are 1N916 or equivalent.

4. Qp output is illustrated. Relationship of serial input A and B data to other Q
outputs is illustrated in the typical shift sequence.

5. Outputs are set to the high level prior to the measurement of tpy, from the
clear input.

6. Ve shall be of sufficient amplitude to provide 5 V at device terminal.

FIGURE 7. Switching test circuits and waveforms for device type 02.
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MIL-M-38510/28B (USAF)

OUTPRUT
MONITOR
(o]
° 0
2.4V S b
I DI lé
00 6 &
ps |
MR INPUT cP 47
GENERATOR
500 WAVE CP COM
1 FORMS MR
CLOCK PULSE
GENERATOR (SEE BA, cP
500 88, 8C) 0o RaQ,
S E LOADS 2, 3,4
DATA = s G {SAME AS LOAD 1)
GENERATOR —0 23y
500 I
= JT_ \(}52
NOTES:

1. CL includes probe and jig capacitance.
2. All diodes are 1N3064 or equivalent.

FIGURE 8. Switching test circuit and waveforms for device type 03.
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MIL-M-38510/28B (USAF)

FIGURE 8a. Propagation delay, clock to output.

AV AWAWAWAWA WA WA WA VAWV
—| |«—"P2=60ns MIN

R —{—— —————— - ———~ _\f-———st

FIGURE 8b. Propagation delay, MR to output with clock high.

AV ANVANVAWAVANVA WA WAWANWAWE

——lU}-—*P3=80ns MIN

-—— —-1L.5V

FIGURE 8c. Propagation delay, MR to output with clock low.

FIGURE 8. Switching test circuit and waveforms for device type 03 - Continued.
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MIL-M- 38510/ 28B (USAF)

Qp-0Q3 Vee

ouTPUT

RL=3900+5%

CLOCK -
GENERATOR
s0n | INPUT
— WAVE
DATA
GENERATOR FORMS
500 |per
A FIGURE'S
MR - 94,98 89C
GENERATOR
500
NOTES:

cpP Qo
MR Q SEE NOTE 3
PE Q2 0
J Qt—o0 CL=50pF
B I SEE NOTE 2 (LOAD 1)
K —
Po
Py
Po Q3
LOAD 2
P3 onD SAME AS
4 LOAD |
b Q3 0UTPUT

1. Generator rise and fall times (measured from 10% to 90% points) are < 5 ns.
2. C1, includes probe and jig capacitance.
3. All diodes are 1N3064 or equivalent.
4,

Monitor Q3 loaded when performing fSR test.

FIGURE 9. Switching test circuit and waveforms for device type 04.
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MIL-M-38510/28B (USAF)

DATA SERIAL
OR PARALELL—

—fF——X H
tSETUP I —s SETUP -] |—-*H0Lo|
CP - — I"_— — ——\T~7*;_:\—f’:\;f———\_:|.sv

OUTPUT 5’( 70( 1pHL2_.?F,_ 1.5V

MR X - 1.5V
r—1
REC

FIGURE 9a.

DATA
SERIAL AN 1.5V

PARALELL ——— 7 — .5V
TseTupe—* | |+ troLo2™T oLz
BE N —— A —— X A 1.5V
PN — LA — AN — A —f——— 15V
OUTPUT / \ /
FIGURE 9b.

svE X F o/ _/ \
|

CP 1o

OUTPUT

VouTt FREQUENCY =1/2 X V|y FREQUENCY
J = HIGH, K= LOW, PE =HIGH, MR = HIGH

FIGURE 9c.

FIGURE 9. Switching test circuit and waveforms for device type 04 - Continued.
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MIL-M-38510/28B (USAF)

INPUT C
(PRR | MHz)

A AND B VCC(SEE NOTE 6) OUTPUT
PULSE Q
GENERATOR
A al R =800N15%
8 Qg f—0
CLOCK Q¢ —o
PULSE CLOCK gED °°
GENERATOR Qg p—0 (SEE NOTE 3)
Qg »—-—-09
Qn CL=50pF MIN
CLEAR (SEE NOTE 2)
CLEAR ___T = L L
PULSE
GENERATOR
TEST CIRCUIT
— 1p

|
|
i
INPUT A 7
(PRR IMHz)
|
! ]
* :
! le—thoid (L) ' ! le—thold (H)
! ey = tsetupl)e | 3V
( / ]
[ 1.5V / 1.5V
|
| | | /
INPUT B : —tsetup =i _———v
(PRR IMHz)—ef :o——fPHLl {H) _.'TPLHZ:‘— TPHLp—=  t—
45 —|=—=V
QqOUTPUT : (SEE NOTE 5) : J ! OH
{SEE NOTE 4) 1.5V 1.5V 1.5V
VoL
VOLTAGE WAVEFORMS
NOTES:
1. The pulse generators have the following characteristics: tyr < 15 ns, tf < 15 ns,
duty cycle < 50%, Zout = 508,
2. Cjy, includes probe and jig capacitance.
3. All diodes are 1N916 or equivalent.
4, Qa output is illustrated. Relationship of serial input A and B data to other Q
outputs is illustrated in the typical shift sequence.
5. Outputs are set to the high level prior to the measurement of tpH1, {rom the
clear input.
6. Vcc shall be of sufficient amplitude to provide 5 V at device terminal.

FIGURE 10. Switching test circuits and waveforms for device type 05.
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(c) Requirement for certificate of compliance, if applicable.

(d) Requirements for notification of change of product or process to procuring
activity in addition to notification to the qualifying activity, if
applicable.

(e) Requirements for packaging and packing.

(f) Requirements for failure analysis (including required test condition of
method 5003), corrective action and reporting of results, if applicable.

(g) Requirements for product assurance options.

(h) Requirements for carriers, special lead lengths or lead forming, if
applicable. These requirements shall not affect the part number. Unless
otherwise specified, these requirements will not apply to direct purchase
by or direct shipment to the Government.

6.4 Abbreviations, symbols and definitions. The abbreviations, symbols, and defini-
tions used herein are defined in MIL-STD-1313, MIL-STD-1331, and as follows:

GND - = = = = = = = = = = = - - Electrical ground (common terminal)
VIN -------------- Voltage level at an input terminal
IIN -------------- Current-flowing into an input terminal

6.5 Logistic support. Lead materials and finishes (see 3.3) are interchangeable.
Unless otherwise specified, microcircuits procured for Government logistic support will
be procured to device class B (see 1.2.2), lead material and finish C (see 3.3). Longer
lead lengths and lead forming shall not affect the part number.

6.6 Substitutability. Microcircuits covered by this specification are substitutable
for the following commercial device types:

Device type Commercial type
01 54L95
02 54L164
03 93128
04 93L00
05 76L70
Custodian: Preparing activity:
Air Force - 17 Air Force - 17
Review activities: Agent:
Air Force - 11, 17, 80, 85 DSA - ES

DSA - ES
(Project 5962-F056)

User activity:
Air Force - 19
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